Country segmentation has been proposed to assist in marketing strategy decisions for international marketing managers. Such schemes typically consist of grouping or clustering a set of specified countries on the basis of a wide array of macroeconomic variables. The authors focus on the merits of such country classification schemes in gaining an understanding about multinational diffusion patterns. More specifically, they analyze the extent to which countries belonging to the same (different) grouping reveal similar (dissimilar) diffusion patterns. To that end, they compare the results of traditional segmentation approaches with diffusion-based country segments derived for three different consumer durable goods. For the latter, they rely on a recently developed latent-structure methodology, here modified to accommodate the Bass diffusion model, which simultaneously determines the segments and segmentlevel estimates of the diffusion parameters. They find that the market segments derived from these two approaches differ dramatically and that macro-level variables do not fully explain differences in diffusion patterns across countries. In addition, country segments formed on the basis of diffusion patterns often differ by product. Finally, they discuss some managerial implications and directions for future research. The importance of country segmentation has been recognized in most academic circles. Most international marketing textbooks devote a fair amount of space to country segmentation related topics (e.g., Jain 1993; Toyne and Walters 1993; Samli, Still, and Hill 1993). Typically, international segmentation approaches either classify countries on a single dimension (e.g., per capita Gross National Product) or on multiple socioeconomic, political, and cultural criteria such as those available from the World Bank. Figure 1 presents a list of various criteria for segmenting countries vis-avis such macro-level variables taken from Jain (1993) and Jaffe (1974). These segmentation approaches typically involve the use of numerical taxonomy methods (e.g., cluster analysis) to classify the countries into homogeneous groups. This approach is exemplified in the study per-
formed by Sethi (1971) . He first collapsed 29 macro-level variables into four dimensions using factor analysis. A total set of 91 countries was then cluster analyzed yielding seven country clusters or segments along the four dimensions identified in the first stage. An alternative approach is crosscountry segmentation which derives groups of customers who are alike (Hassan and Katsani 1991; Kale and Sudharshan 1987) . Therefore, each country may contain several clusters that cross the borders, such as "global elites" or "global teenagers" (Hassan and Katsani 1991) . Conceptually, it makes sense that certain segments may cross borders, especially for luxury items, industrial goods, and products targeted toward teenagers. Examples of country segmentation studies are summarized in Jain (1993). Though these country clustering studies may offer some valuable insights, some researchers have disputed their appeal for international marketing practitioners. Cavusgil and Nevin (1981) pinpoint several potentially serious limitations, such as the absence of comparable data, reliance on aggregate data, and lack of validity of partitionings over time. In addition, the use of such macro-level variables for international segmentation schemes may indeed be questionable when one examines the rather heterogeneous nature of the products and services typically involved in multinational business activities. Accurate strategic decisions may not be possible with such general or macro-level segmentation schemes whose underlying taxonomy may have little effect in explaining or describing differences in specific new product/service diffusion rates.
We propose a new approach to country segmentation using a different perspective. In a recent survey article of research contributions in international marketing, Douglas and Craig (1992, p. 312) lament the lack of recent research on interational market segmentation:
Closely related to this issue is that of international market segmentation. Segmentation is a central issue in domestic marketing strategy. Yet, in international markets it has received little attention.
The present research segments markets using a multinational diffusion perspective. Our focus is limited to durable good markets. Rather than using macro-level variables to classify countries, a firm might consider segmenting markets on the basis of aggregate new-product diffusion patterns given the recent importance placed on international diffusion (cf. Douglas and Craig 1992). We describe a recently developed methodology employing latent structure regression to analyze multinational diffusion patterns. In this endeavor, we also address several issues concerning the implementation of such country segmentation studies. In particular, we are interested in exploring the extent to which macro-level country segmentation will enable us to gain a
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Construct -------I--better understanding of multinational diffusion processes. That is, we will investigate whether countries falling in the same macro-level country segment show a parallel diffusion process. Wills, Samli, and Jacobs (1992) recently identified this topic area as one of the most important in developing global products and associated marketing strategies. Likewise, we examine the degree to which countries belonging to different macro-level country segments manifest dissimilar diffusion processes. Such insights will be valuable to international marketing practitioners. For instance, if two markets that belong to the same segment are entered according to a "waterfall" strategy' (Mahajan, Muller, and Kalish 1990), the manager could make inferences about the penetration pattern (including elements such as market size, magnitude, and timing of sales peak) for the "lag" market by looking to the diffusion process observed for the "lead" market (Takada and Jain 1991) . To that end, we compare a traditional, macro-level segmentation/clustering scheme with the groupings of countries derived from a latent structure analysis of observed diffusion processes for a number of recently introduced consumer durables. That is, rather than a priori selecting a battery of aggregate variables along which a given set of countries are classified, we propose to actually segment the countries on the basis of how the diffusion process evolves within these countries for various consumer durables. The diffusion-based clustering is accomplished using an adaptation of a new latent structuring methodology that, in the present context, will simultaneously segment the countries and calibrate the diffusion parameter estimates for the respective segments/clusters (DeSarbo et al. 1992). The key merits from this proposed approach are twofold. First, it allows the global marketer to segment countries on the basis of actual purchase patterns (namely, the new product diffusion process) rather than macroeconomic aggregates. Thus, the approach is a responsebased segmentation procedure. Such insights will prove helpful in making, for instance, global pricing or market research decisions. Second, it permits countries to belong to multiple clusters at the same time. This feature is in the spirit of cross-country segmentation. As Jain (1993) points out, cross-country segmentation is more realistic than the standard approach, which views each country as belonging to a single cluster. Given the country groupings derived by a traditional clustering approach and the latent structure analysis of the multinational diffusion patterns, we will explore the extent to which there is an agreement between the two resulting taxonomies. Therefore, our first research question can be stated as follows:
1. To what extent do country segments derived from traditional analyses of macro-level data correspond to segments derived from multinational, product-class specific diffusion patterns? Several authors have made the argument that countries belonging to the same macro-level segment should reveal comparable product life cycles (Johansson and Moinpour 1977, p. 67) . If this is indeed the case, a country classification scheme on the basis of macro-level country character-'In a "waterfall" strategy new products trickle down in a cascade fashion from one country to another. Typically this strategy first launches the innovation in the home market, then in other advanced countries, and finally in developing countries. istics should closely correspond to a diffusion-based classification. Prima facie, one might hypothesize the existence of such a link because, according to the diffusion literature (e.g., Rogers 1983), diffusion patterns are typically influenced by certain macroeconomic variables (e.g., standard of living) that typically are used to classify countries. For example, Lee (1991) We first survey earlier marketing studies on multinational diffusion processes. We then briefly describe and motivate the latent structure methodology that will be used to derive our diffusion-based country groupings. Next, we discuss the data and our key findings. Finally, we discuss the implications of the results and suggest areas for further research.
Multinational Diffusion Research
Marketing research on multinational diffusion processes has been relatively sparse to date. Most of the modeling efforts are variants of the classical Bass (1969) diffusion model that specifies the diffusion process for new durables with the following formulation:
where X(t) is the cumulative number of adopters at time t, m is the total market potential, and the p and q parameters are interpreted as capturing the effect of internal and external (by word-of-mouth interplay) influences, respectively, on the diffusion process (see Mahajan, Muller, and Bass 1990 for an excellent review of new product diffusion models). Heeler and Hustad (1980) were among the first set of scholars who assessed the Bass model in an international setting. They evaluated the performance of the Bass model in terms of predicting the timing and magnitude of the sales peak. The overall results were rather disappointing-parameter estimates were often unstable, the fit to the data was poor for many cases, and the level of the sales peak was seldom predicted in an accurate manner. We speculate that environmental differences and the lack of sufficient time series data explain the poor fits. However, we should add that the data sets they used were production, not sales data. Therefore, the failure of the Bass model to produce reasonable forecasts in their study may also be because of the poor quality of their data base.
Another diffusion modeling application in a multinational setting was provided by Eliashberg and Helsen (1987) . These authors expanded the Bass model in equation (1) At this stage, it is useful to position our research vis-avis these earlier studies. First, the primary focus of the current study is to evaluate and compare country segmentation schemes on the basis of traditional macro-level approaches with schemes on the basis of observed new product diffusion processes. With this, we hope to shed some light on the merits of comparative cluster analysis to international marketing practitioners. Second, to overcome the shortness of time series problem, we rely on a newly devised latent class pooling methodology that simultaneously yields segment level parameter estimates (p and q) as well as the composition of the segments. Third, we explore whether variable alternatives to comparative cluster analysis exist. For example, we examine the relationship between the diffusion patterns of subsequently introduced durables.
The studies by both Gatignon, Eliashberg, and Robertson (1989) and Takada and Jain (1991) attempt to systematically explain diffusion parameters in an international setting. In that sense, these studies are closely related to our second research question: Is it possible to use macro-level information on country characteristics to explain diffusion patterns? However, Takada and Jain only focus on the external influence coefficient, q. Except for the lead-lag effect, no systematic efforts are made to assess observed differences in the p and q values. Neither of these studies were really concerned with the country segmentation issue. Both studies are also somewhat limited with regard to their geographic scope: The study by Gatignon, Eliashberg, and Robertson (1989) only comprises European countries, and Takada and Jain concentrate on four Pacific Rim countries. In contrast, our study includes countries from both regions.
A Latent Structure Methodology
The technique we use to segment the set of countries on the basis of observed diffusion patterns is a latent class structure methodology for regression models. Latent class analysis has been traditionally used to extract market structure from brand switching data (Grover and Srinivasan 1987; Jain, Bass, and Chen 1990). However, these applications do not involve regression analysis. The methodology that we will modify for this study was developed by DeSarbo et al.
(1992) who demonstrate its potential for conjoint analysis. The methodology entails several advantages that make it preferable to simply clustering, say, OLS-based parameter estimates of the diffusion coefficients for each country (see also Ramaswamy, et al. 1993 ). First, it allows us to escape from the short time series problem (Heeler and Hustad 1980) by pooling sales penetration data across countries. Second, the country segments are derived without imposing any a priori segmentation scheme. A third benefit is that the country segments and parameter estimates are determined simultaneously. Also, the technique relies on statistical criteria to evaluate the appropriate number of country segments. Finally, the method allows each country to belong to fractionally more than one grouping. Conceptually, the latter benefit is appealing in our context. For many products, each country's market encompasses different segments that cross country boundaries (Jain 1993; Toyne and Walters 1993). That is, a particular segment in one country may well exist in some of the other foreign markets. However, the proportionate sizes of these segments will usually differ between countries. The latent structure framework used here will capture such phenomena. The appendix describes the technical aspects of this methodology.
Data Description
Annual unit sales data for three consumer durables (color TV sets, VCRs, and CD players) were made available by a multinational consumer electronics firm. The countries include all member states of the European Community and the European Free Trade Association, Japan, and the U.S.2 2The supplier of our data set requested anonymity. The sales data (Y) span a period ranging from the year of introduction in each country to 1990. For each country, we selected 14 years of observations.3 To make our results comparable across products, we only retained those countries for which we had a sufficient number of observations for all three products and no missing values. As a result, we included 12 countries in the final analysis: Austria, Belgium, Denmark, France, Finland, Japan, the Netherlands, Norway, Sweden, Switzerland, the U.K., and the U.S.
The three products that are included in our data base are somewhat similar in the sense that all three are entertainment consumer durable goods. The color TV is a "continuous" innovation (Robertson 1971) ; the other two are "discontinuous" innovations because they involve new consumption patterns and entail new side-products (VCR tapes and compact discs, respectively). Given the parallel nature of the products, one would anticipate largely similar diffusion patterns for these consumer goods. However, differences in matters such as regulatory regimes, market entry timing, etc., could lead to distinct diffusion developments.
Background information on these 12 countries (macrolevel variables) was gathered from two Euromonitor publications-European Marketing Data and Statistics, International Marketing Data and Statistics-and Euromoney (for the political risk indicator). The selected country characteristics are listed in Table 1 . Variables in Table 1 products. However, these authors admit that such a construct is difficult to operationalize using non-survey-related data. Certain items (e.g., literacy rate) commonly used were not included in our study given that these measures vary little across our particular set of countries. One obvious limitation of these traditional macro-level country segmentation approaches is that the derived segments will typically differ depending on the variables specified in the analysis. Note that the segmentation studies we reviewed typically use such data for a given year. This may be a problem when the characteristics change over time. Therefore, we use the mean of each of the items over time in these analyses.
Results
The first approach we employed was to perform a traditional, macro-level, country segmentation analysis, similar to the analysis used by Sethi (1971) and others. Following common practice (e.g., Sethi 1971; Sethi and Curry 1973; Jain 1993), we first factor analyzed the 23 country traits to collapse the variables into a smaller number of dimensions. The factor loadings derived from applying principal components analysis to our data set (followed by a Varimax rotation) are shown in Table 2 (the loadings were similar to those obtained using a Promax rotation). Both the scree test and minimum eigenvalue rule indicated a six-factor solution, which explains 94% of the total variance.4 Except 4Maximum likelihood factor analysis was also attempted as suggested by one reviewer. However, because of singularity problems in the correlation matrix, solutions could not be derived.
for the final factor, the factors show a fair amount of face validity and largely agree with the results reported in past studies. The items loading heavily on the first construct (number of air passengers per kilometer, air cargo, number of cars per inhabitant, and per capita motor gasoline consumption) correspond to Sethi's (1971) "aggregate production and transportation" factor and Gatignon, Eliashberg, and Robertson's (1989) "mobility" construct. We refer to this construct as the overall mobility (MOBIL) factor. The second factor (HEALTH) primarily includes items that relate to the country's health situation. The third factor (TRADE) refers to the foreign trade activities (exports and imports) of a country. The fourth factor (LIFE) encompasses three items: per capita gross domestic product, electricity consumption, and per capita phones. Each of these have been used to reflect a country's standard of living. This measure parallels the "Personal Consumption" variable listed in Figure 1 . The fifth factor includes three country traits: foreign visitors received, per capita tourism expenditures, and receipts. This variable could be termed cosmopolitanism (COSMO) because it roughly corresponds to a similar measure reported in Gatignon, Eliashberg, and Robertson (1989) . The sixth factor does not have a clear interpretation. None of the items loads highly on this factor. We therefore dropped this factor in the remainder of our analysis. All the constructs appear to be fairly reliable measures having Cronbach-alpha coefficients ranging from .75 to .99 (see bottom row of Table 2 ).
Again using guidelines by Sethi (1971), we computed factor scores for each of the twelve countries corresponding Multinational Diffusion Palterns / 65 to the five factors. These factor scores were then submitted to a standard K-means clustering algorithm (PROC FASTCLUS in SAS). Table 3 signments (P) for each of the three products on the basis of the posterior membership probabilities mentioned in equation (A-3). We note that in all cases, the posterior membership probabilities are fairly extreme (i.e., close to 0 or 1) indicating excellent centroid separation for the estimated conditional multivariate distributions. The segments pertaining to the diffusion of color TV sets shows one singleton segment (Austria) and two equally sized clusters. The singlemember segment has the highest imitation coefficient, but the lowest innovation coefficient. The two remaining segments only differ with respect to the imitation coefficients (.26 and .36, respectively). Note that for countries belonging to the second segment, the diffusion process was considerably slower (T* = 14.3 years) than for the other two segments. The latent structure methodology also reveals a three-segment solution for the multinational diffusion process of VCR players. The first segment, containing Central European countries and Japan, has the lowest innovation coefficient, but the highest imitation coefficient. The second segment shows the highest innovation coefficient and an intermediate value for the imitation propensity. This segment also reveals the most accelerated diffusion pattern (T* = 8.7 years) of the three derived segments. The third VCR segment, containing mostly Scandinavian countries, has the lowest imitation coefficient. Finally, the diffusion-based segmentation for the most recent innovation, CD players, produced two evenly balanced segments. The two segments differ primarily on the imitation propensity coefficients (.52 versus .73). We also observe that both coefficients are considerably higher than any of the corresponding values found for the other two consumer durables. Evidently, the diffusion rates for CD players are considerably higher across all countries as compared with the VCR and color TV durables. This would provide some support to the claim that products are diffusing at an accelerating pace (Qualls, Olshavsky, and Michaels 1981).
Discussion
We organize our discussion around the three research questions we posed at the outset:
1. Do cluster-based macro-level country segmentation schemes relate to diffusion-based country groupings?
We first focus on the relationship between the macrolevel country segmentation and diffusion-based segmentation. If diffusion patterns are comparable for countries that fall in the same macro-level country characteristics-based segment, international marketing managers could use such traditional country segmentation schemes to assess target markets. A rough comparison of the segment assignments in Tables 3 and 5 We also can compare the diffusion-based country groupings to the high-low context cultural classification developed by Hall (1976) . The terms "high" and "low" refer to the weight attached to spoken messages vis-a-vis the context in which the message is conveyed. Low context societies attach more meaning to the message itself. What is said is what is meant. High context cultures pay more attention to the context of the message (e.g., social standing of messenger, identity of messenger). Of the countries covered in our studies, Hall classified the U.S., Swiss, and Scandinavian cultures as low context. Japanese society is viewed as a high-context society. The remaining countries (France, U.K., Belgium, Netherlands) are medium context societies. Using this classification scheme as a benchmark, we note that the diffusion-based clusters derived for color TVs and VCRs contain a mixture of low/high context societies. For instance, the third color TV cluster (see Table 5 ) contains 2. Does information on country characteristics provide any insights on diffusion-based country segments? Earlier we found that country segmentation on the basis of macro-level data provides little information on diffusion process similarities. Rather than examining the segments, we now look to the individual country macro-level measures. Our goal is to establish whether we can locate measures that will help us discriminate between these diffusion patterns. To address this question, we ran an OLS regression for the innovation and imitation coefficients derived in the latent class estimation for all three durables. Given the small number of observations,7 we ran the regression analyses for the pairwise differences in the values of these estimated coefficients (i.e., p-p. and q-q, i?j) for all 66 pairs of countries. The predictor variables (likewise difference) included the five dimensions identified in the factor analysis (see Table 2 ) and introduction time. The latter is included to incorporate lead-lag effects. Takada and Jain (1991) found that lagged introductions in a country lead to an accelerated diffusion of that product within that marketplace. The resulting parameter estimates are given in Table 6 . The results in Table 6 summarize the directional impact of the variables. Judging from the values of the adjusted R2s, ranging from about .6 to .9, the overall fit generally appears high. This suggests that the constructs bear some relation7This also hindered our analysis of the cluster assignments by, for instance, discriminant analysis.
ship to the diffusion parameters. Unfortunately, the directional impact of the country characteristics is not systematic across product innovations. Sign reversals or lack of significance occur for each of the variables. Ignoring the nonsignificant cases, the only systematic instances are related to the effect of "life-style" (positive), "health status" (positive), and the lead/lag gap (positive) on the internal influence parameters, p. According to the parameter estimates reported in Table 6 , more developed countries with a high "life-style" appear to have a higher propensity to innovate. We note that this finding agrees with the positive relationship between income and innovativeness found in the diffusion research literature (Rogers 1983; Gatignon and Robertson 1985) . Larger gaps between the introduction times are apparently coupled with higher propensities to innovate. The same variables ('life-style," "health status," and lead/ lag gap) are also the only variables that show a consistent pattern (when significant) for the imitation coefficient. Countries rated high on cosmopolitanism appear to manifest stronger tendencies to imitate. Gatignon, Eliashberg, and Robertson (1989) found a mixed pattern for the impact of this variable on the imitation coefficient. On the other hand, high levels of economic development are coupled with lower propensities to imitate. Higher spending on leisure activities appears to be associated with stronger propensities to imitate. No systematic patterns were found for the "trade" measure. The results found for the effect of the timing variable on the imitation parameter contradict the findings documented by Takada and Jain (1991). The negative signs indicate that the diffusion process would decelerate in the lag-country. This is an intriguing finding that may be peculiar to the sets of products and/or countries examined here. To summarize, we find that there are certain country constructs that may relate to new product diffusion patterns. However, it is not always clear when such variables will have an impact and in which direction, especially among different product classes.
3. Do similarities in diffusion patterns for earlier introduced products offer information on multinational diffusion processes for future and different product introductions?
Finally, we examine whether one can learn anything about the multinational diffusion patterns for future new product introductions, given the observed dynamics for past innovations. To that end, we assess how stable the diffusionbased segments are across three consumer durables. The three consumer durables that we analyzed were launched sequentially over time in each of the market places. The respective partitionings (see Table 5 ) show very little congruence in terms of the number of segments and their composition. In fact, the only countries that consistently fall into the same grouping for all three consumer durables are Belgium and Denmark. (However, as Lee 1991 aptly demonstrated, one must be cautious in classifying countries in terms of so few and restrictive product categories.) We computed Rand indices for the color TV set-VCR, color TV set-CD player, and VCR-CD player, partitioning comparisons. They are -.116, -.115, and .013, respectively. These low values formalize this observation. Notice that the CD player analysis yields only two country clusters. Given that this product was marketed most recently, it will be interesting to see whether further product introductions in these countries will also lead to so few country segments. If so, such phenomena might signal a shift towards increasing globalization of durable goods markets (Quelch and Buzzell 1989).
Managerial Implications and Summary
Comparative cluster analysis has been proposed as a device to partition countries into homogeneous segments. The variables that are typically used as inputs cover a broad gamut of socioeconomic, political, and cultural characteristics. Presumably, such classifications can assist the international marketing manager in entry and resource allocation decisions. Some scholars have expressed skepticism about the value of such traditional, macro-level country segments. Country segmentation studies may be plagued by shortcomings such as the lack of comparable data, appropriateness for product/ service-specific markets, or the absence of validity over time (Cavusgil and Nevin 1981 In this article, we delve into a more fundamental issue: Given a certain segmentation partitioning, can we make inferences about likely new product diffusion patterns? To that end, we analyzed the diffusion patterns for three recently launched durable goods in twelve countries across the globe. To derive segments, we modified a latent structure methodology for linear regression (here, to accommodate the Bass model). This methodology allows countries to fractionally belong to multiple segments. This corresponds to the notion of "mixed-market" segments in international markets, as advocated by Toyne and Walters (1993) . Our findings indicate that, for all practical purposes, little agreement exists between the traditional-derived country segments and diffusion-based country segments. Some of the macro-level variables (e.g., "life-style") may assist the international marketing analyst in speculating about probable diffusion patterns. However, it is not always clear what, if any, the directional impact of such variables will be. As an alternative, one could investigate segments on the basis of past new-product introductions. That is, do countries that manifested similar diffusion patterns for one innovation show similar patterns for subsequently introduced products? Our segmentation comparisons showed no stability of diffusion-based segments across time-spaced new-product introductions. Therefore, managers should be cautious in presuming similar product diffusion patterns for countries that are classified as being similar. However, this does not imply that country segmentation studies are useless. There are many applications for which grouping of countries along certain criteria will prove helpful (see Jeannet and Hennessey 1992, pp. 164-5).
The message to international marketing managers is clear. First, insights on the basis of such analyses may prove useful in screening international market opportunities (Day, Fox, and Huszagh 1988). Second, traditional country segmentation schemes derived on the basis of macro-level socioeconomic, political, and/or cultural criteria may provide little guidance as to the success of specific new product introductions. Third, differences among countries' diffusion processes are not well explained by these macro-level characteristics. Finally, the same country may exhibit substantially different diffusion processes for time-spaced newproduct introductions and may therefore need to be classified into different market segments varying by product class.
Given the limited set of products we analyzed, it is hard to draw general conclusions stretching to other types of products. However, the two-step latent structure/profiling approach that we detailed can be employed fruitfully to analyze multinational diffusion patterns for other new product innovations. As we showed earlier, some of the (dis)similarities in cross-country diffusion processes could be explained with macro-level variables or entry time differences. Furthermore, differences in micro-level variables such as the intensity of competition (Gatignon and Robertson 1989), pricing policies, and/or advertising spending could lead to distinct diffusion patterns.
There are a number of areas for further research. It would be interesting to incorporate marketing mix variables in the diffusion parameters. However, such information is usually impossible to collect in international marketing studies. All three products were closely related (consumer entertainment electronics). It would be interesting to see if the major thrust of our findings would differ for a more varied set of products. On the methodological side, efforts could be undertaken to relax the normality assumption or allow for a mixture of nonlinear regression models (Srinivasan and Mason 1986) . Another important extension would be to allow for time-varying country descriptors in country segmentation. Typically, the analyst is forced to take the mean over time of the country measures used in the segmentation. A methodology that allows usage of longitudinal data would therefore be of great interest. Further empirical research could explore the precise nature of the derived segment dissimilarities. Finally, in light of the emergence of major trading blocks (e.g., EC '92), it would be of interest to track diffusion-based segments for future technologies.
